It has previously been suggested that the activity in sensory regions of the brain can be modulated by attentional mechanisms during parallel cognitive processing. To investigate whether such attention-related modulations are present in the processing of pain, the regional cerebral blood¯ow was measured using [
Introduction
Pain is a complex sensation involving sensory-discriminative, affective-motivational and cognitive-evaluative aspects (Melzack and Casey, 1968) . The sensory-discriminative and affective-motivational components have been thoroughly studied in previous functional imaging experiments (Jones et al., 1991; Talbot et al., 1991; Coghill et al., 1994; Apkarian, 1995; Casey et al., 1996; Vogt et al., 1996; Andersson et al., 1997; Davis et al., 1997; Derbyshire et al., 1997; Rainville et al., 1997) . Here, we report a study focusing on the cognitive-evaluative dimension in pain perception during a concurrent attention-demanding task.
Active attentional modulation of task-irrelevant input has previously been shown in and between other sensory modalities (Rees et al., 1997; Ghatan et al., 1998) . Higher-order cognitive regions may mediate such modulations by feedback loops to primary sensory and association regions (Mesulam, 1998) . Such systems should be crucial also in pain-networks which would be in line with behavioural studies showing that the affective-motivational and the sensory-discriminative aspects of pain may be blocked by`e xcitement in games or war ' (Melzack and Casey, 1968) . It has also been shown that pain ratings during cold pressor test may be signi®cantly reduced during the ®rst minute when a cognitive task is solved simultaneously (Hodes et al., 1990) . The pain modulation may be exerted both directly on regions processing noxious input in the brain and indirectly by changing the input of nociceptive signals from the periphery. It has been suggested that the prefrontal cortex may play a signi®cant role in pain modulation during cognitive activities since it receives intracortical information from most cortical sensory and association areas and projects to reticular and limbic structures (Melzack and Casey, 1968) . Indeed, studies involving electric stimulation of orbitofrontal and medial prefrontal cortex have shown analgesic effects in primates and non-primates (Oleson et al., 1980; Hardy, 1985; Zhang et al., 1997) .
Based on these ®ndings we hypothesised that a relative decreased activity should be observed in pain processing regions, that is the contralateral primary somatosensory cortex (S1) with the somatotopic region for the hand, somatosensory association areas including the human homologue for S2, the insula and the ACC during pain induced simultaneously with a concurrent attention demanding task than during pain per se. It was also hypothesised that the activity 
